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THE HISTORY AND STATISTICS OF AMERI-| 
CAN WATER-WORKS. 

From the first volume of this journal water- 
works construction has been a leading specialty of 
its pages ; it has published more on that subject 
than all the other class papers of the country com- 
bined, and it is now very justly recognized as the 
best medium for reaching the attention of every 
person interested in public water supply. In 1877, 
°78 and °79, we published very full histories and 
descriptions of several leading water-works, es- 
p2cially those of Boston, Quebec, and Cleveland ; 
in 1378 and '79 we published in book form the great 
work of Wm. Humber on water supply, which 
previously had been obtainable by but a very 
few, by reason of its great cost, which enterprise of 
ours has been most warmly appreciated by the pro- 
fession. We have made attempts to compile a com- 
plete statistical history of American water-works 
but at the very outset we became appalled at the 
immensity of the undertaking, and so have suc- 
ceeded only in collect‘ng numerous reports and 
written communications on the subject, which we 
shall hereafter utilize. We now have started in 
upon the publication of a treatise, in weekly in- 
stallments, that will undoubtedly prove to be the 
most valuable compendium of water-works infor- 
mation that any language can exhibit. An outline 
of the work was sketched in our last issue (page 
11 ante), but our readers cannot therefrom wholly 
realize the vast amount of desirable memeranda on 
the subject with which our columns will be fairly 
crammed during the present volume. Of the pe- 
culiar fitness of Mr. Croes for the work he has 
undertaken we need not say anything here. He 
is recognized as one of the most skillful, painstak- 
ing and thorough sanitary engineers in the coun- 


_ try, while at the same time he is a careful and 


patient investigator, and an accomplished writer 
on engineering subjects, We consider that, in se- 
curing the services of Mr. Croes for this special 
department of ENGINEERING Nrws, we have given 
to our patrons the very best assurances of the com- 
pleteness with which it will be administered. 

We are now fairly pledged to this_important 
work ; there are over six hundred water-works to 
be written about, and it is our intention to make a 
“complete job” of it and not overlook a single 
works. We intend to hammer away persistently 
at the door of every water-works Superintendent's 
office until we get the needed information and see 


that it is revised and corrected to latest date ; this 


never has been fully accomplished heretofore, but 
as this final effort will forever after stop the cur- 
rent of circulars asking (or iaformation, constantly 
pouring in on water-works people, so we expect to 
receive the grate‘ul assistance of those much ques- 
tioned individuals. We now solicit reports and 
correspondence, so that we can be arranging our 
‘matter successfully in advance for use. The en- 
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tire subject is at the disposal of Mr. Croes, but all ment has been made. The old style pump is still 
correspondence must be directed to this office. in vogue, although the Keiser pump is being 

Our advertising patrons will not fail to appre- rapidly adopted. The difficulty of destroying the 


F d : mephitic gases still remains, however, for no sub- 
ciate the immense value of our undertaking. It ef- | stance can be mixed thoroughly with the matter 
fectually stamps ENGINEERING NEws as the water- of the closets. The system of atmospheric pres- 


works journal of America, and we propose to make sure for emptying has been in successful operation 
it of so much value as a medium for reaching the i” some of the western districts of the city. It has 


notice of parties in need of water-works machin- | been found that in order to obtain a vacuum of 70 


; : |e. of mercury, 24¢ times the volume of the re- 
ery, that it will not pay to be unrepresented fh its’ wciver must be withdrawn by the pumps. The 


advertising columns. We are very grateful to the system adopted in Holland, of having iron pipes 
manufacturers of water-works machinery for their | leading direct from the closet to an iron vessel 
liberal support heretofore, and we propose to under the sidewalk, and adwitting of a thorough 
make special efforts to please them in the future, pumping out, has been found very satisfactory. 


h oe | To dispose of the sewage is. however, a problem 
as we have in the past. Our rates are so low that | of preat difficulty. The peninsula of Genne- 
the cost of a suitable advertisement is but a baga-  villiers has been used for some time as a general 


telle in the yearly expen-es of any establishment, dumping ground, but the opposition of the prop- 
and is money well invested. | erty owners has been very great, and, it must be 


Subscribers who wish the complete 
should send at once, as we shall not carry a supply | 
of back numbers, and a month hence it will be | 
impossible to furnish any such. We shall adver- | 
tise this special feature of the present volume very 
completely in Europe, and feel certain that every | 
copy of the present volume will be wanted by 
European engineers. A word to the wise ought to 
be sufficient. 

ep te eee 


PERSONAL. 


On last Thursday, General U. S. Grant was 
elected a member of the World’s Fair Commission, 
and was also made its permanent president. 

W. C. Irwin has been appointed Engineer of 
Bridges on the Cleveland, Columbia, Cincinnati & 


volume } 





Indianapolis Railroad, with headquarters at Cleve- | 


land. 
We published last week a notice of the death 


| 700 acres receive the sewage. 


admitted, justified. 

The sewers diseharge every twenty-four hours 
some 262,646 cubic meters of matter. This mass of 
liquid mud is thrown into the Seine by the two 
collectors at Asniéres and Saint Denis. The de- 


posits formed in the river involve dredging, at a 


cost of 200,000 francs annually. But the bed of the 
Seiue is gradually being filled up, and one-fourth 
of it is now a mass of mud—a regular focus of fer- 
mentation and infection. The experiment at 
Gennevilliers was begun in 1866, and now some 
But there is a limit 
to the utilization of sewage for agricultural pur- 
poses, and, as the amount of rain varies every sea- 
son, it is evident that irrigation may sometimes be 


| more of an injury than a benefit, and, in any case, 
| what is practicable for small towns becomes 


utterly impossible for cities like Paris and London. 
Let us now see the various methods that have been 
resorted vo for getting rid of the sewage. The 
Johnson process is said to give satisfaction in Lon- 
don. It consistsin mixing the sewage with lime, 


of Wm. Lighthall, the oldest marine engineer in | and then collecting the product in filter presses : 
the country. We copied the paragraph as we | but a trial of lime did not prove a success in Paris. 
found it in an exchange, but our attention has|The Gautier & Gueroult process applies an hy- 


been called to the fact, which we find in Thurs- 
ton’s ‘‘Growth of the Steam Engine,” that the 


“Clermont” was launched in 1807, at 
which time Mr. Lighthall was just three 
years old. We learn, however, from a correspon- 


dent, that Mr. Lighthall was a fireman on board 
the steambeat ‘‘ Chief Justice Marshall” in 1827, 
he having previously been in the employ Mr, Star- 
buck, of Albany. Mr. Lighthall’s death leaves 
Mr. Charles H. Haswell, of this city, the oldest 
marine engineer in service, not only in this section 
but probably in the United States. 


——— <9 0 oo —" 


ENGINEERING ABROAD. 


(From our own correspondent ) 
Paris, Dec. 27. 

The great questions here at present are the sup- 
ply of water, and the disposal of the sewerage. 
The latter question has become so pressing that 
everybody says something must be done. The 
odeurs de Paris were so offensive during the whole 
summer that persons became sick from them, 
while all the zymotic diseases increased. The 
engineers of Paris have devoted several sittings to 





| 


draulic pump to the matter, which is previously 
treated by a precipitant, and then decanted. The 
Cavalier process is yet in an experimental condi 
tion, but the inventor used a re-agent which he 
keeps secret. The Hennebute and Vaureal system 
consists of two operations: First, the separation 
of the solid from the liquid matter, by adding two 
to three milliemes of sulphate of zinc, and then 
from five to twenty milliemes of lime. The matter 
is decanted after a few hours, and the solid parts 
passed through Farinaux filtering presses , 


| secondly, distillation of the liquid part, which is 


added to the filtered matter, and sent to special 
| apparatus for the manufacture of the sulphate 
}of ammonia. The Coquerel process uses phosphate 
| acid of alumina in mixture with the sewage, and 
then heats to 75°C ; itis then passed through an 
ordinary Farinaux filtering press. The liquids re 

quire, however, an enormous quantity of lime to 
disengage the ammonia. Some experiments are 
making at Bondy with this method, but it is more 
suitable for insoluble matters. Collet’s system is 
based on the use of a re-agent, which looks like 
black powder, and which is probably the sulphate 
of the peroxide of iron, in a dose of from 275 to 280 


the consideration of the subject, and the whole | kilos. Gas is disengaged extensively, and after 
question has been treated so exhaustively that a being allowed to remain four or five hours, the 
condensed translation of the papers read cannot fail liquid is drawn off, and the solid matters put in 
to be interesting. It is now generally admitted | large cylinders, and from 200 to 250 kilos of phos- 
that nothing can give us a satisfactory solution of phate and sulphate of limejadded. A shaft with 
the difficulty except the thorough drenching, as it pallets works up the mass, while a current of hot 
were, of every house. The system which prevails air traverses the cylinder. Complete dessication 
at present in Paris and other cities is the water is obtained after seven or eight hours. The Firmann 
tight closet ; there is also in use the moveable | and other methods, are almost similar, and have 
closet, which, though offering some advantages, | given similar results. 

is still too costly. But here very little improve-' That thse cystem of fixed closets, without con 
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nection with the sewers, has some supporters, even 
among medical men, is well known, the position 
taken being that the transformation of local mat- 
ter in the closets destroys all organisms, and that 
the urea is changed into carbonate of ammonia, 
with a littie sulfo-hydrate. The connection of the 
closets with the sewers, and consequently with the 
air, is looked on with some apprehension. But 
there really seems to be no system which can offer 
the same advantages as the sewer, were it not 
that the Seine will be rendered unbearable. 

The use of lime water, and the clarification of 
the sewage before being sent to the Seine, would 
offer another solution, 


THE METALLIC VIADUCT OF GARABIT. 


This viaduct offers some peculiarities of construc- 
tion which are worthy the attention of engineers. 
It crosses the valley of Trueyre (Department of 
Cantal) at a height of 125 meters above the river. 
The breadth of the valley is about 550 meters. The 
builder of the bridge over the Douro, at Oporto, 
M. Eiffel, was applied to for the plan. The necessity 
of not exceeding the present limits of metallic 
piles induced a mixed system of brick work and 
iron. The total weight of the bridge was about 
8,200 tons. 

NEW WORK ON COMPRESSED AIR. 

Compressed air was employed to an unusual ex- 
tent by Messrs. Couvreux and Hersent in their 
works at Antwerp. A treatise by M. Anspach 
gives an historical account of the use of compressed 
air since the time of Triger, in 1841. A description 
is given of the principal bridges which have been 
laid by °the system, viz., those of Noordzee, 
Szegedin, Keh] and the East River. M. Anspach 
believes that there is a future before this engineer- 
ing agent. 





CORRESPONDENCE. 


SHARPEST ALLOWABLE RAILROAD CURVE. 
PITTSBURGH, Pa., Jan. 11, 1881. 
EpIroR ENGINEERING NEWS : 

Several answers having been furnished to “8. E. 
R.’s” question in ENGINEERING News, of date of 
Dec. 11, 1880, in regard to sharp railroad curves, 
allow me to present an example of what I con- 
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the assumption made it strikes me that the rule in 

| ** Roadmaster’s Assistant” is correct for switches 
as now putin. By it the length of a switch rail, 
which makes a slight angle with the main track 
where it leaves it, but is tangent to the curve of 
turnout at other end, is determined for a given 
radius R. By Mr. Low’s rule, if written 

1 ‘R*—(R—throw)?, 

you would get the length of a switch rail, which 
would form a slight angle with curve of turnout 
as well as with the main track; if taken as given 
in his letter the result would be imaginary. 

I have worked out some rules for frog distance 
}and radius of turnouts from either straight or 
curved main track, which are approximate, it is 
true, still the greatest possible error is only 244 
inches in the length of any frog distance; an error 
which is certainly of no importance in practice. 
They possess the great advantage of having no 
trigonometrical functions to bother the heads of 
persons using them. Such being the case, and as I 
have never come across them before, I think, per- 
haps, you may find them worth giving to your 
patrons, I find for either straight or curved main 
track, and for side track on either side of main 
track, 


Frog-distance = 2 (gauge of track—throw of switch) x 
No. Frog X length of switch rail. 


Switch-rail + No. frog X throw in ft. 

For radius of turnout from stra ight main track = r, 

r = 2(gauge—throw) x 

No. frog? x length of switch rail? 
Switch-rail? — No. frog? x throw in ft? 

For radius of turnout from curved main track 
= r’ from same gauge, throw, switch-rail and frog, 
and for radius of curved main track =R we would 


have, when we make degree of curvature = Lind 


Deg. curv. r' = deg. curv. r + deg. curv. R. 
Deg. curvature R is to be taken + when the 
turnout crosses the inner rail of curved main 
track, and negative when it cresses the outer rail. 
The result of these equations can be given in two 
very simple rules, viz.: 

I. For a given gauge of track, throw of switch, 
switch rail and frog, the frog distance is the same 
whether the turnout be froma straight or a curved 
main track, and also whether it crosses the inner or 


sider perpaps the sharpest turnout curve in ex-/ outer rail of curved main track ; the radius of 
istence in the United States, and which occurs on | turnout only is affected. 


the Pittsburgh & Castle Shannon Railroad, whose 


IL. For a given gauge, throw of switch, switch 


gauge is 40 inches. The curve of the turnout in | rail and frog, the degree of curvature of a turnout 
question forms one leg of a “ wye,” and has a) froma curved main track is equal to*the degree 
radius of 100.43 feet, or equal to a 59° 43’ curve, | of curvature of a turnout from a straight main 
and turns off from the outside of a curve having| track for same gauge, etc., + or — the degree of 
a radius of 322.45 feet, or a 17° 50’ curve. This| curvature of the curved main track according as 
turnout has been in successful operation for some | the turnout crosses the inner or outer rail of the 
years, and no difficulty is experienced in the use | main track. 
of the same. 
Respectfully, 


—— 


Respectfully yours, 


Emits Low, C.E. | E, A. RupicER. 





CORRECTION OF HENCK’S FIELD-BOOK. | NEW BOOKS. 








In looking in my Henck to see whether the error 


appended notes will be of great aid to the student 
of the succeeding chapters. " 

The division of the parts of the book is extremely 
well chosen, and the treatment and arrangement 
of the successive chapters thoroughly logical. 

The ‘* Examination Questions” appended to the 
different chapters, the many valuable tables and 
profusely interspersed graphical demonstrations 
and solutions, together with the many practical 
examples, make the book as valuable as a work of 
reference as it unquestionably is as a text-book. 

It is perhaps to be regretted that even Prof. Du 
Bois should feel the necessity of catering to the 
unreasonable prejudice against the use of the cal- 
culus—there is no field in which its superiority 
over the tedious algebraic processes can be better 
demonstrated than that of Applied Mechanics. 

The publishers have evidently not been sparing 
in their efforts to make the book a success ; both 
paper and typographical work leave nothing to be 
desired. 

9 +0 2 
NOTES ON THE ACTION OF FURNACES, 
BOILERS AND STEAM ENGINES. 





[Abstracted from various sources. | 


I, 
SATURATED AND SUPERHEATED STEAM. 


When water is confined in a boiler or other close 
vessel, part of the space being unoccupied by the 
liquid, the circumstances of the application of hrat 
are as follows: The water being heated to 212° F., 
the space above the water becomes filled with 
steam or vapor, having an elastic force of one 
atmosphere, or 14.7 pounds per square inch. If 
more heat is applied to the mixture of water and 
steam, the boiler remaining closed, an additional 
quantity of steam will be formed, the quantity of 
water will be correspondingly diminished, an in- 
crease of elastic force or pressure will be observed, 
and these new relations will remain fixed for any 
given higher temperature, so long as that tempera- 
ture is constant. If the boiler is now cooled, re- 
verse phenomena will occur ; a certain portion of 
the steam will be condensed in a liquid form, and 
the elastic force will be diminished. If the steam 
is allowed to escape, or the steam space is enlarged 
in any way, the temperature being kept constant, 
an additional quantity of vapor will be formed and - 
the elastic force will remain constant. If the 
steam space is contracted, the temperature remain- 
ing constant, condensation of vapor will occur 
and the pressure will remain constant. 

It is thus seen that, where steam is found in 
the presence of water, there is a corresponding 
elastic force or pressure, which cannot be changed 
without causing either evaporation of more water 
or condensation of some of the steam. As the 
steam space thus contains the greatest possible 
quantity of steam to the cubic foot for any given 
temperature, the steam in this condition is said to 
be saturated. If the quantity of water is small 


mentioned in a late number of the NEws was cor: | THERMopYNaMics, By Rosert Roentaxn. Trans-|Telatively to thesize of the boiler or containing 


rected, I found that I had corrected that error and | ‘ 
also one just above it, viz.: the sin. of 33° 37’ should | John Wiley & Sons, New York, 1880. 
be 9.743228, instead of 9.743288. The sin, of 12°) 
30’ isalso wrong ; it should be 9.335337. 
cos. of 34° 55’ should be 9.913806. If any one) 
knows of any more, let us hear from him. 
CHAMPAIGN, Ill. L. O. B. 


ERRORS IN CALCULATING FROG DIS- .work—but the value of the yolume before us is 
TANCES. 


gen’s admirable work on Thermodynamics. It 
would be doing, however, scant justice to the 
| work to characterize it merely as a translation. 








lated, revised and enlarged by A. Jay Du Bors, Ph.D. | vessel, and heat is continuously applied, the last 


particle of liquid will: finally be converted into 


Professor Du Bois has again added to our en-| vapor. At this instant the vessel will contain 
Also the &ieeting literature by his translation of Roent-| saturated steam only, unmixed with liquid water. 


The steam will be known as dry saturated steam, 
as distinguished from steam which may carry 
with it more or less of water in vapor or spray. 


_ Roentgen has undoubtedly furnished the ground- If, now, additional heat is applied, or, if the space 


is enlarged while the temperature remains con- 





BROOKLYN, Jan. 11, 1881, 
Eprtor ENGINEERING NEWS: 
In your issue of Jan. 8 you have a communica- 


considerably enhanced, not only by the felicitious | stant, the steam will assume what is termed the 
mode of presentation, peculiar to Professor Du | superheated condition. If the volume of the 
Bois, but also by numerous notes and well selected vessel is increased, the temperature remaining 
additions. _ constant, the pressure will diminish, but it will 


tion from Mr. Emile Low, headed * Error in Cal- | 


The two lectures on Thermodynamics delivered no longer be solely proportional to the tempera- 


culating Frog Distances,” in which he gives a before the chemical society of Paris by Professo; | ture, as in the cuse of saturation ; it will depend 
‘* correction” to a rule in ‘‘ Roadmaster’s Assistant”) Verdet form a most fitting introduction to the also upon the volume, and the vapor begins to 
for calculating the length of switch rail for a given | book, and give a clear exposition of its subject and | partake of the properties of the t 

radius R, which seems to me to be incorrect. For’ scope. A careful perusal of these ‘lectures and the | Superheated steam always exerts a in- 





Jan. 16, 1881. 





ferior to that which belongs to saturated steam 
of the same temperature ; and, if a quantity of 
saturated steam and another quantity of super- 
heated steam exist under the same pressure, the 
temperature of the superheated steam will be 
the greater. 

If we accept the molecular theory, which teaches 
that the pressure of a gas ayainst the containing 
vessel is due to the impacts of the molecules, 
which have a greater velocity according to the 
higher sensible temperature, we see that saturated 
steam, having more particles of water to the cubic 
foot, will show a higher pressure than superheated 
steam of the same temperature ; and that super- 
heated steam, to give an equal pressure, must have 
a greater velocity imparted to its molecules, that is, 
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raise water to its boiling point depends on the | 
specific heat of water, which varies slightly with | 
the temperature, but is often taken as unity. 

Next comes the quantity of heat necessary for | 
evaporation of the liquid. This quantity of heat 
is usually called the latent heat of vaporization 
(latent signifying concealed), because, if the pres- | 
sure remains constant during the vaporization, | 
the temperature also remains constant, and the | 
heat thus added to the hot water to evaporate it | 
has disappeared, to be restored upon condensation. 

This heat of evaporation is composed of two 
parts, one of which is the heat required to over- 
come the energy of inolecular attractions, and the 
other part the external work exerted by the vapor 
in expanding against the constant pressure from 


: _1,001.7 — 0.695 (¢ — 32°) 
= 273.62 703.888 \ 
2 __ 2.73.62 . 

OCS p ( t+@iz * & + 461.2)? ): 

In the example above cited, the increase of vol- 

ume of one pound of water, when converted to 
steam of 60 lbs. pressure, will be practically 

1,092 — 0.7 (307 — 32) . 

0.421 x 74.7 556 + 4.901) ~ >t cudle te 


As one pound of water will occupy but about 


? : 
go5 Of a cubic foot, one pound of saturated steam 


| at 60 Ibs. above the atmosphere will occupy 5.86 


cubic feet. 
Volumes of one pound of saturated steam at 


pressure from 0 to 120 pounds on sq. inch above 
the atmosphere. 


| Temp. F. Vol. of 1 Ib 

must have its temperature raised. We can thus/ the volume of the water to the volume of water sc above atinosphere. ; in cu. ft. 
easily remember the relative relations of pressure | and steam produced under the given pressure. If| 939 00s, wate ae os 
and temperature for these two kinds of steam. the increase of volume = u in cubic feet, and the |S) --------:---ssrccrrccere ree sesenees BO 2 
The following is the formula, as deduced from | Pressure = p in Ibs. on sq. inch, fae crerceserseeyeeeseneeseesens - 0 7.4 
Regnault’s experiments, for calculating the pres- Work of expansion in ft. Ibs.= 144 p u. Fe Wa dibe diaihs\WNotis ia . ct dved . 60 5.8 
sure p in pounds on the square inch above a| External work, in units of heat = }4j p u. Be sttittene merges: one “= >t 
vacuum from the absolute temperature T, which is| Hence, if m = heat required to overcome molecu- SBD ease eeeeceseees seeeeenecsee eens 2 41 
the observed temperature ¢ of Fahrenheit’s ther- | ar attractions, = EA na <astatl ces chines 110 3.5 
mometer plus 461.°2, the number of degrees from | Heat of vaporization = m + }4j p u. PrreReOanS. ccasetatagitse =, corsepe cans _ 38 


! 


what is called ‘‘ absolute zero” 0° F.: From experiments of Regnault it was determined 
that the total heat in one pound of steam of a tem- 
perature ¢° F'is 
H = 1091.7 + .305 (¢—32"), 
which formula for practical purposes may te | 
written 
H = 1092 + 0.3 (t—32°). 
If the sensible heat, that required to raise the | 
2731.62 396944 | water to the boiling point, is substracted, one unit | 


- bens * —— : for each degree when the specific heat of water is | 
For convenience of computation by logarithms, | ta;en as unity, the latent heat or 


we have log B. = 3.43642, log. C ” 5.59873. Heat of vaporization = 1091.7—.695 (t—32°). 
Most books treating of this subject give tables of| , practically = 1002—0.7 (t—32°). 

pressures and temperutures of saturated steam. Aj By the substraction and addition of 126 we get 

condensed table follows below, containing the | ,).,, 

temperatures to the nearest degree which corre- 

spond to pressures shown by the steam gauge from 

0 to 120 lbs. per sq. inch. 


log p = A———— 


7; Ff 
whence 
B? Bl 


s 5 A—log. p 8 
t=1+}a/| c +a) 25° 


Substituting the value of the constants, we get 


log p = 6.1002 — 


i 
| 
i 


| 
| 


j 


Heat of vaporization = 966—0.7 (t—212"). 
The latent heat vaporization of one pound of | 
water, according to this last formula, at atmos- | 
os pheric pressure, is found by substituting 212° for 


Absolute 

Tap wae + = t, and amounts to 966 units of heat. 

is eee] eisvhe des ; 0.05 3 If the heat required to raise one pound of water | 
a en See eae from 32° to any temperature f,, such as the tem-| 
pL Lechhedsdvecrscesberedvbdocvedecebs - es s | perature of the feed-water in the boiler, is sub- 
en Sites rnriensnetsrereer oe ae 10 | tracted from this quantity, the total heat required 
a" owecbadbws veer sVad-mries eines “a = to raise one pound of water from feed-water tem- 
Be ree rs eee © | suites ty. thir Cenbptbated-0f oveqecation ont 
eee tens +e $ | evaporate it at that temperature is 

BI bie d s'ne bosch gre 0.0.40 viadinn rdeocbeces 95.18 . 80 H = 1091.7 + 0,305 (t¢ — 32°) — (4, — 32). 
por ee 100 | Example: If the steam gauge on a boiler indi- 
ORR EROSERRROBROR 129 | cates 60 pounds pressure, and the feed-water is in- 


troduced at 50° F., we find, from the table or 
formula in Art. L., that the boiling point corre- 
| sponding to this pressure is 307° F.; therefore the 


It is worthy of note that while the thermometer 
indicates a change of 27° as the pressure rises from 
0 to 10 lbs., a rise of 6° Fahrenheit will carry the 
pressure from 110 Ibs. to 120 Ibs. 


I. the atmosphere is 
HEAT REQUIRED FOR THE PRODUCTION OF STEAM. | 1 = 1002 + .3 (307® — 32°) — (90° — 32°) = 1156.5 units of 


In the process of evaporation at any pressure,| 1¢ from a pound of coal we can obtain in the 
water must first be heated from a given initial | }oiJer 8,000 units of heat, then one pound of coal 











| total heat required to convert one pound of feed-| P 
| water at 50° F. intosteam at 60 Ibs. pressure above | 


text- 
books. 
[ro BE CONTINUED. | 
—————_—__—~9e-@ 0-@ 


THE WATER eee OF PARIS—CORREC.- 
ON. 


On page 13, 2d line from beginning of article 
for ‘‘ ground” read ‘‘groined;’ in 22d line 
from top of ist column, page 14, for ‘ miles” 
read ‘‘ mills” ; in 4th line of 3d column, page 14, 
for ‘*‘an air cock” read “air cocks;” in 9th 
line from bottom of same column, for ‘‘ 313’” read 
“315” ;" in 4th paragraph from top of 2d 
column, page 15, transpose ‘1,166,000 and 919,- 
000 ;" in the 2d paragraph from bottom of 
same column, Tread ‘‘engines “for ‘engine ;” in 
Ist line in the 2d paragraph from the top of 
ist column, page 16, for ‘‘ Humboldt” read ‘“* Hum- 
blot.” 
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THE CANTON (OHIO) CITY WATER-WORKS. 





These works were constructed about eleven years 
ago, the expectation being at the outset that they 
would cost the city about $75,000. The first water 
supply was Myer’s Lake, a body of water two 
miles west of the city, nearly a mile long at that 
time and half as wide. Inashort time it became 

apparent that the lake was inadequate to meet 
| Canton’s demand for nature’s liquid, and, accor- 
dingly, it became necessary to provide a source of 
supply requisite to the wants of the city. In 
endeavoring to obtain a good seems of water- 
| works and a pure supply of water, the city has 
expended upward of $300,000. The source sup- 
ly lately has been the west branch of the Nimis- 
illen Creek, but this, the past summer, where 
| dammed for water-works’ purposes, has resembled 
a ‘dismal swamp,” and the water ing there- 
from has been pronounced not only impure, but so 
impregnated with debilitating and otherwise dele- 
terious elements as to be absolutely unfit for use, 
and it has undoubtedly already exerted a detri- 


mental effect on the sanitary condition of the city. 
temperature to the temperature of evaporation, or| gyghs. to convert 7 Ibs. of water at 50° F. into| The! y 


-mooted ‘‘ water-works question ” is again 











the ‘‘ boiling point due to the pressure.” To meas-| steam of 60 Ibs. pressure above the at here. | before t le, and it is absolutely necessary 
ure the heat required, a unit of heat is employed, — phere. — | that the ,000 already expended be added to. 
which is the quantity of heat required to raise the| _, 72° latent heat of evaporation of steam in units|.A new house, with an engine of 8,000,000 gallons 

ee nee of heat per cubic foot of space is, in the notation | capacity daily, is being erected. 
temperature of one pound of water through one 

> of the previous article, 

degree Fahrenheit, when at or near its tempera- IFICATION OF STEEL. 
ture of greatest density, 30°.1F. Heat and me- Bias ie (+ + -*. 2.3026 | CLASS 
chanical energy are mutually convertible, and | The Société Cockerill, of Seraing, Belgium, ar- 
heat requires for its production (as, for instance, | = 0.481 » (5 era 703,808 = | cange their steels into four classes: 
en ar te we by its di t+ 4612 (¢ + 461.2) ist Class. Extra mild steels. Carbon, 0.05 to 
pearance (as in operating an engine), mechanical| The following proportion may be written : In: | Se techs tatenaton 20 80 = cae one 
energy or work in the proportion of 772 foot| creased volume from one pound of water to one inches of length. These steels weld, do not 
pounds for each unit of heat, The specific heat of pound of steam : One cubic foot = heat of vapor- | temper. Used for boiler plates, ship 
any solid or liquid substance is the amount in units | ization for one pound : heat of vaporization in one at Ts yg pe “ ai 
or part of a unit of heat required to raise the tem-| cubic foot. Therefore, the increase of volume —_| Ot “tensile stremath, 82 to 88° tons per eyuben 
perature of the one pound of the given substance/ |, ___ Latent heat of vaporization for one i____ | inch; extension, 1st 30 or cont. Scarcely weld- 
through 1° F, The quantity of heat required to latent heat of vaporization for one cubie foot, | 
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strains. 
8d Class. Hard steels. Carbon, 0.35 to 0.50 per 
cent.; tensile strength, 38 to 46 tons per square 
inch; extension, 15 to 20 per cent. Do not weld, 
but may be tempered. Used for rails, special tires, 
springs, guide bars of steam engines, pieces sub- 
ject to friction, spindles, hammers, pumpers. 
4th Class. Extra hard steels. Carbon, 0.50 to 
0.65 per cent.; tensile strength. 46 to 51 tons per 
square inch; extension, 5 to 10 percent. Do not 
weld, but may be strongly tempered. Used for 
delicate springs, files, saws and various cutting 
touls.— Abstracts of Institution of Civil Engineers. 
THE DESIGN GENERALLY OF IRON BRIDGES 
OF VERY LARGE SPAN FOR RAILWAY 
TRAFFIC. 





BY THOMAS CURTIS CLARKE, M. A. 8. C. E.; M. INST. 
Cc. z.* 


Since the year 1868, when the late Mr. Zerah 
Colburn, M. Inst. C. E., read a Paper on the sub- 
ject, no communication bas been submitted to 





this Institution relative to the construction of iron 
railway bridges of long spans, as practiced in 
America. Although the title of this Paper 
not limit its scope to American construction, yet 
inasmuch as the physical features of American 
rivers require, and have led to the development of, 
spans longer than are usual in other coun- 
tries, it has been thought best to begin by 
describing American practice, and afterward to 
generalize so asto to cover the whole subject 
indicated by the title. 

At the time Mr. Colburn’s paper was written 
the longest iron span in America was the central 
tube of the Victoria Bridge, at Montreal, 330 feet 
in the clear. Since then trussed girder bridges 
have been built up to 515 feet clear span, which is 
the length of the channel span of the Cincinnati 
Southern railway bridge, over the Ohio, . at 
the city of Cincinnati, although the span be- 
tween the masonry is only 500 feet. This is the 
longest railway girder yet constructed. The Kuil- 
enburg bridge in Holland is the next longest, being 
492 feet in clear span. The side arches of the stee 
bridge over the Mississippi at St. Louis are 502 
feet in the clear, and the central one is 520 feet in 
clear span between the masonry. 

All these American bridges are ‘‘pin connected,” 
this style of construction being preferred by Amer- 
ican engineers for spans exceeding 100 feet, 
on account of the mathematical certaint 
with which the strains can be caboulated,; 
the ease, celerity, and economy of erection, 
which for rivers subject to sudden floods is a 
matter of vital importance; and lastly, because it 
is believed that the parts of a bridge can be more 
strongly united in this way than by riveting. Add 
to this a considerable possible uction in dead 
weight of iron over that of riveted construction, 
and the power of being able to calculate the de- 
flection or camber beforehand with certainty, and 
reasons enough have been given why this con- 
struction is preferred are bridge design- 
ers, The limits of this Paper do not allow of any 
discussion of the merits of the two systems. 
Suffice it to say, that in America, bridges exceed- 
ing 100 feet span ae, have their parts con- 
nected by pins; below that length riveted lattice 
and plate girders are gaining favor, and hecomin; 
more and more extensively used, as their size an 
weight admit of their being transported from the 
workshops to the place of erection, either whole, 
or at least in not more than two or three pieces, 
thus reducing the riveting in position to a 
minimum, ere, are, it is true, a few examples 
ef riveted lattice girders in America — 180 feet 
span; but in order to compete with the pin-con- 
nected bridges, their designers have reduced the 
amount of iron far below what is desirable, and 
their workmanship is much inferior to the best 
English practice. 

o of the latest and best examples of American 
long-span irun bridge construction have been 
chosen for illustration. The channel span of the 
Cincinnati Southern railway bridge, across the 
Ohio river at Cincinnati, 515 feet between the 
points of bearing, is selected as an example of a 
well designed girder of the type now most 
approved in America, and erected in the usual 
manner by temporary stagings of timber. The 
other example is the bridge of three spans of 375 

carrying the same railway across the 
Kentucky river. Both these bridges are note- 
worthy for their economical design, and for their 
comparatively small amount of dead weight. 

According to the American custom the engineer 


oA rread before the Institution of Civil Engincers, 
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. _— 71S feet of arch and shore abutments iain bbs STA hele 2,800 tons. 
500 feet viaduct....... 2. cece ecseeeeegreneeee sereee + tereeete 


of the Cincinnati Southern railway invited 


of 
tenders for both the design and of | tucky bridge, but was prescribed in the specifica- 
chase bridges, furnishing sections of the rivers, ee, The specifications also 


ith ral ion (A II.) for quality of iron, and 
tie oes to: be provided fan; cad. tho smamineee were required to be ‘made before ater 
strains allowed upon the iron, The length of span | ing upon { 


500 feet viaduct 500 * 
_-- 24 
' é iy once 
Fig. 4. 7 
Data of hta— : . 
¥ 1,215 fee, cantilever, including piers and anchorages............ 4,340 tons. 
71 : 
500 feet viaduct 500 
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cover propo rtions of e-bars, and the stren 

br various sections tet catendeen ote, and _ 
useful information not accurately known 
The results of these tests will be printed in 


Ate Aicages of the Ohio which is a navigable 
river flowing past the boundaries of several States, 


have to be constructed in accordance with Acts of 
ited States, fixing their mini- 
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The os staging, is about £3 10s. per ton, while 
the 
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The cost of this span was as follows : built up simultaneously, so that the two met in 


e« s ¢ /mid-air, These piers had been on rollers, as it was 

1,176 tons iron stshop ............... 30 12 36,000 impossible to foresee the temperature at which 
—— NRSUAMAK\ de DNMARANRSEERAASe BO H5 onan eae 2% 1,300 | the panies would take place. Each pier, weigh- 
Mer, eee eo 600 0 | Ing 200 tons, was moved horizontally until a junc- 
—— —— 4100 tion was made. Each half of the centre span was 
Painting. . 500 then corbelled out as before, until they met in the 
£41,900 | Centre. At this stageof the work, the upperchords 


It will be observed that the cost of erection, in- 


being in tension, and the lower in ¢ ression, 
the former were nearer to each other than the lat- 
ter, the gaps being as follows: 


deniand a} that o entucky River bridge, to be described t 
channel of 500 feet in the clear between the r, which was erected without staging, | “PP* ort ee eee eames. 
bases of or 515 feet between the points| was about £2 10s. per ton. Had the Ohio River Lower “ cast “ ||| ‘chechaten ae eee 
of support, at a height of 105 feet above| span been erected without the staging and crib “ ia LE” acins ec euiale anatase oo ' 
low water the river, which is 10 feet deep, | being carried away by the freshet, the cost of its The gap of 2 inches in the west upper chord was 


while the river rises 62 feet in times of floods. 

The lower line of staging was erected in Decem- 
ber, 1876. The surface of the river was covered 
with a continuous sheet of ice. A sudden thaw 
and rise of water of 15 feet washed away the lower 
staging. Operations were suspended until June, 
1877, when the staging was rebuilt. The bottom of 
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PLAN OF SoTTOw OF END POST 


oF TO? OF ERO POST. 


erection would probably havé beena little less than 
that of the other. ; 

This bridge was designed and executed by Mr. 
J. H. Linville, Member of the American Society of 
Civil Engineers, who has built five first-class 
bridges, having channel of from 319 feet to 
515 feetin length. This last one represents the 


first closed by screw-jacks, which had been 

between the ends of the lower chords and the 
abutments on the shore spans, and by moving the 
piers together. This left a gap of 114 inch be- 
tween the ends of the east top chord. At mid-day 
the Sempertonre of the air being 70° Fahr., all the 
horizon lateral rods tending to draw these 







Sa: ae ant 
Seci'on oF TOP OF ERO POST. 


ELEVATION OF SOTTO! OF EXD POST SECTION OF BOTTOW OF END POST. 


DETAILS OF OHIO RIVER BRIDGE OF C. 8. RY. 


the timber trestles stood on the rocky bed of 
the river. About 500 feet above the line of 
the bridge a timber crib was sunk and filled with 


stone. From this a fenderof coal-barges chained 
oo let down to each pier, forming a 

, of which the crib was and the 
two piers stood at the lower angles. 


the trestle from being struck by boats or 
wood, it being arranged to rise and fall with 


i 


the water. 
The ironwork of this channel s of 515 feet 
had been merged by a and uired 
washing. The iron was cleaned, e‘evated 100 feet 
2 power, run forward over two of 
feet each, and then hoisted into by 
two travelers on the top Pete pee ke | 
This was all done in.twenty-four and a work- 
a oo oan aaatet face Knocking 
span was of its 
aadintine oolaen and thon tinleet Gates et 
for six days more to adjust it, on cross girders 
‘and track stringers, and lay the ties and guard 
The was tested by running over it seven 
east truss was 2/, 
me ee The centre 
was 2 inches ; the per- 








x 
“This fender | The piers are of stone to a 


eopecserneass 


best practice yet attained, and does great credit to|ends together were screwed up and the coun- 
its accomplished designer. ter dachehed: The contraction of the lat- 
entuck iver bridge consists of|eral rods drew the gap together. On the 

three spans of 375 feet each, carrying the Cincinnati following morning, at a temperature of 
Southern Railway across a limestone cafion at a 40° Fahr., the gap had closed, and the top chord 
hight of 280 feet above the bed of the stream. | connections were riveted up. The contraction due 
t of 60 feet, which | to temperature had by that time withdrawn the 

car highest recorded | shore ends of the lower chords from the screw- 
floods, and of iron for the rest of their height. As jacks *4 inch. These were then screwed home so 
the floods are very sudden, it was decided to adopt | as to take up this , and by midday the lower 
a plan of: construction obviati chords had e i until the gap in the east 
of timber, which might be swept away chord was closed, which was then riveted up, and 
[ectealiess: or kaetbed down rafts, ee ee the west chord was 


during floods at a speed of 7 or 8 miles perc 
hour. 4 It will be observed that up to this time this 


In 1854 the late Mr. J. A. began to build | bridge was a girder of 1,125 feet long, continuous 
a suspension bridge, of 1,236 feet span, across this | over three spans. But it had been foreseen that a 
pooner yl ae the work was abandoned f 
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pais of contrary flexure, which was 
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point of contrary flexure, "paned. Whee the tation 
after the h was passed. When the 
came to be ee a eo 


load web 13¢incha. shows how great may be 
the strains concealed in the web system of a con- 


He 
F 


and all bars 


ens. and the variation in | 
and west chords was 1 inch in 1,125 feet. 
This shows clearly the tes impossibility of 
cetting uniform moduli of elasticity. 
of the official test were as follows : 
tind spans loaded with 277 tons, center span 
atbakeh; center deflection 1.52 inch. Upward 
movement of center span, 2.83 inches. 

Center span loaded with 331 tons, end spans 
unloaded : center deflection 8.5 inches. Upward 
movement of cantilever 1.58 inch. 

8, Ali spans loaded 814 tons in 904 feet ; center 
deflection of center span 1.62 inch. 

4, Horizontal movement of top of pier when a 
heavy train, 90! feet long, moving at 26 miles per 
hour, was st: ped in 104 feet = 49 inch. 

bri expands from the center, each way, 
bending the tops of the piers toward 
the shores; the greatest observed movement 
has been one-half inch each way. There are rollers 
on the abutments, and the greatest observed motion 
has been 8 inches. 

The erection began on the 16th of October, 1876, 
and ended on the 20th of February, 1877, thus 
occupying four months and four da At no 
time did the staff exceed 60 men, — e — 
number was about 53. The cost of the erection of 
this ae was very small, considering the diffi- 





culties of handling and distributing the iron. The 
total cost of erection, including plant, was as 
follows : 
Cost of asain vende became ssonesenee OME £2,000 
Hauling and d civuting WO isi acacsitese 500 
ON IR ick Sieceiis isn dawn ins Adin 4,000 26, 
Cost of 1,631 tons of iron at £21 7s.. ........ £34,833 
Freight 0m itto..........cccseceesseeee inicae aot 3,722 * 
Cost of foundations 
15,000 cubic yards ik, SES ae £5,573 
‘of mason ‘ 
12,635 cubic ‘pote WE RR vai hae siies 30,218 
——— 35,791 
846 
The weight of iron was thus distributed 
bs Lbs, 
De BOO Dabs sks Ges ais. dais wenn: fined 716,554 
; ae ‘ ann Seren pebdwe shh on* nqehs ome <ame X 
“ 375 * north Re ie et 
UR eee iis wkdein cons 63 
OO: POND ns ing to bags Governance T0800 
3,654,271 


The dimensions are as follows: 


Total length of —. WOU: ina cendan vicncesesse 1,138 feet. 
ron between pier centers. . - 1,135 “ 


seithcsbiiene.: PAUASS 0 icbdiats oBbve oh Chas Sonhakes 

Width LEO ASTRA ET Pie 20 - 

= —s Bae isos dace Pie 74 

eight OE BEDE 5. 2000s wcinsene s 0uess shemed-ssccee 4 * 
Masonry pier.............. feet by 120 feet by 71 “ high. 
Height valle above low water... Sp so ckeeee *, ca 
Pesan... -sanssrsasuvenint parison ere 
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Seven floods took piece toning the the construction C. Shaler Smith, member of the American Society 


of.the bridge, their rise varying from 
This isnot only one of the boldest and most 
original pieces of bridge engineering in America, 


en A ena eee great for bars of 
“at sifferent works, nod from diferent qualities of ig. 





Talks teak diaseaan ade Ge ures, do not v: more than 
5 per cent, in their moduli of elasticity.—T. C. C. 
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trains, accomplish requisite with considerable difference of weight also comes | and of Albert ‘Fink, in’185* > whiie if the Saltash 
eo co _ Saat: dedibedan of n. Theolder bridge bridge, No. 18, be compare:t with the Srinsmnin 

The is too difficult to be solved @ priori, | has els 12 feet 3 inches long, and its height is bridge, No. 14, it will be nov iced that the . 
ee wo oe by a tentative process. To) but ,y of its span. The newer bridge has panels economy of the former is due to the ™ oan fC 
show how it has been accomplished a table has/ 15 feet 614 inches long, and its t is 4 of its concuppated, slong, Sie Hoss. <f cunt 
been prepared (see next issue), giving the | span. clai 


as peculiarly American practice, but it 
was only introduced e Brunel in 1859. 


| The Mayence No. 5, on the Gerber system, 
ts sleailar te the Salleah , and compares very 


favorably in — with newest A 
example, No. 4, t the most remarkable differ- 
ence in the amount of metal used to attain nearl 
| similar results will be wer pee the Kuil-. 
ehburg bridge, No, 15, of feet span, with the 
Ohio , No. 16, of 515 feet span, which has 
| been described. The dead load of the K 
| bridge, together with a live load of 8,000 Ibe, per 
iM foot, grains the iron 14,560 lbs. per square 
inch. Aithou this bridge carriés but one 
line of rails, it is ~ne Sora for two; to 
‘increase the width of the Ohio River bridge 
'to 80 feet would add about 450 tons of 
‘iron to its weight. To carry this additional 
| weight and that of a load of 8,000 lbs, per lineal 
foot would increase the strains on its chord mem- 
bers from 10,000 lbs. per square inch to 18,900 Ibs. 
per square inch; so that it would even then be 
| stronger than the Rarenbers bees. The Kuilen- 
| Sener ehddes comaolne 2,234 8 of metal. The 
bridge, 30 feet wide, would have 1,626 tons; 
608 tons less than that of a bridge 23 feet less span. 
| tap Erne table shows the weight ef each in 
' detail: 


KUL ENBURG AND OHTU BPANS COMPARED FOR WEIGHT. 






cenTeae post. 


cron aT 


} Kuilenburg. Ohio River. 
Where used. Feet an 515 Feet 
2,240 Iba. 


402 \e 
i ‘Tons of ‘Tons of 2,240 Ibs. 
| 
| Top and bottom members 1,203 i et 
COB... cee eee 243 1 
POG sa seedsnce pee cassoe 340 165 
| Lateral and wind bracing. 268 Bh 
| Transverse floor beams. a4 Ag 
| Longitudinal * - 44 fu 
Bed plates, rollers, &c.... 82 20 
| Total metal... 2.24 "te 
| Add 8000 cubie feet pine | ( Te, } 
i“ 9600 °  “ fr ¢ 06 4 guards, -60 
and rails. | 
| “ plates between rails.. 30 
| "Total dead load... om00 | 1900 


It strikes an engineer accustomed to American 
| practice with surprise that the designer of the 
_ Kuilenburg bridge, apparently not satisfied with 
‘the excessive dead weight of the iron-work, has 
piled upon the structure 656 tons of timber and 
iron plates. The engineer of the Ohio River bridge 
| was able to confine the weight of the track and 
| guard timbers to 60 tons. 
| The difference in the weight of the upper and 
| lower members is remarkable, and is owing in a 
| great measure to the arched form of the u 
member of the Kuilenburg, which increases the 
strains toward the ends. The short panels, 13 feet 
ean. 1 inch, of the Kuilenburg require nearly double as 
; eS ae SS eet 9 inch 
| panels of the Ohio bridge; the connections by 
| Tiveting also necessitate much more dead weight 
by pins and eyes. 
Detailed calculations of strains and weights 
made by the author have convinced him that the 
| economical limit ofa single track iron span 
| lies not far beyond 600 feet. The actual limit, be- 
| yond which it could be made and have strength 
enough left after carrying itself to support two 
locomotives and a train of loaded coal wagons, lies 
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: eee Lorene Sire dletenes. “4 

; span i to get width enough torres wind pre 
hig ; | Such girders require tobe very high. Ohio 
~ FOOOKIOO : | had eed Wi thee: one See to ee ee 
XAIXAN 5 ‘much lateral as it now has,the width in 
Scenes asonder _ bh 3 | that case should have been 26 feet. This could 
| have been done probably without much increase 
ae ee ane eee 

of ison and echey nppectent data of the; Comparing Nos. 6 and 7, No. 6, of 368 feet A Leth tone would 

wees BES cols regia weighs 407 tone ; No, 7, of 315 foot span, weighs aes Tt feet; width 31 Tet. This is 
ee tates bow’ dead weight can be het sag thee eenelae tein te ie. hile te Suppose the same proportions for a double-track 
saved bridge, with f of 715 height 
ot wm deaten, comers > lighter ones is .dy 08 ie, aan wile abide 90 fect, width 38 se bolter 40 fas 8), and 
484 with No, 4, bullt in 189. | heavier lateral system of bracing, and_to four the <rime-serions side view will be 5 ie. 
Pride of, 2 fet weighing 338 tons. trusses being used where two would have | 1.and 2). Gen Ot ean 
Feet nn taint te hath neon eanieioe joints and connections; and from € oe; The weights hel a bridge for two 
if the same members were executed in rolled iron ;' works of Whipple, in tein, of Bollmann, in 1882, have ‘been carefully worked out by the 
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author. They amount to 4, tons of metal. 
The difficulties and risks of erection -are very 
great for such a structure as this; hence it is said 
that, although practicable, it is not as economical 
as other forms. These other forms are: Fig. 4, 
Cantilevers with’ connecting span. Fig. 5, 
Stiffened suspension bridges, . 6, Arches, 

The stispension bridge, stiffened either by 


bracitig the chains: or by a suspended gir-| 


‘der, is uridoubtedly the most economical struc- 
ture ble for long spans between towers. 
Whether it bé ‘the most economical per se, de- 
pends upon'Whether the banks are high or low. If 
the banks of the river are as high as- the level of 


the bridge, &s'at Niagara, it will be the most evo- | 
nomical form possible for spans of 709 feet-ind | 


upward. ot 

The “Point” bridge at Pittsburgh; U.'S,,“of 795 
feet span, built in 1877(E. Hemberle, “member: of 
the Ainérican Sotiety of Civil een being the 
engineer), dthough a carriage bridge,“is strong 
enough to carry a railway train of 650 tons vere 
with a factér of safety of 5. It weighs a little 
than ‘i ton per lineal foot between the towers. 

The Niagara bridge’ of 821 feet span, built by’ 
John'A. ecco | n’ 1855, has its wooden 
pended truss bailly decayed, and it is proposed to 
replace it in iron during the present year. Plans 
have been submitted by a commission of engineers, 
and if these are’carried out the weight of iron be- 
tween the towers will be a little more than 800 
tons. It will then be able to support a railway 
train of 500 tons with a factor of safety of 4. 

Where the banks are low, the increased length of 
the back chains will add to the cost, and other 
forms may be preferable. 

The cantilever, with connecting span, will 
never, under any circumstances, be as economical 
of metal as the stiffened suspension bridg=. It 
shares with it the defect of Sevier tte stability 
dependent upon anchorage built in masonry, and 
practically inaccessible. Its continuity being cut 
in the center, it has to be very wide in order te re- 
sist wind pressures, which in long spans become 
an important factor in modifying the shape of the 
structure. No large cantilevers have yet been 
built, and their success on an extensive scale is 
problematical. 

The arch bri 
sisting of two 
invented by 


remains, and that form con- 
unettes hinged at the center, 
James B, Eads, M. Inst. C. 
appears to possess many advantages. Where the 
headway required allows of its being placed below 
the track of bridge, its economy becomes mani- 
fest. Where it is all above the line of rails, and 
where the banks are low and the level of rails 
high, its economy is greater than that of almost 
any other form, as it reaches the points of support 
sooner than any other form can do. 

To illustrate this point, estimates of weights 
have been made for adouble line of rails witha 
moving load of 8,400 lbs. per foot, wind re 
40 lbs. per square foot, iron to be strained 10,000 
Ibs. per square inch, length of spans 715 feet, 
height above the level of the shore 100 feet. The 
ees include two iron piers, and 500 feet of 
viaduct have been added to Nos. 1, 8, and 4, to 
equalize them in length with No. 2. 

The erection of the suspended girder would not 
be difficult, and no staging would be required. 
The same may be said of the cantilever, and of the 
Eads arch, which would, for the purposes of erec- 
tion, be temporarily made into a cantilever by 
erecting a timber tower, and suspending it by iron 


tie rods, as shown by the dotted lines. The erec- | P@™ 


tion of the quadrangular err would always be 
expensive, and probably involve much risk. In 
some piaces it would be impossible. 

Nothing has been said in reference to economiz- 
ing weight by the use of steel. At present its cost 
is too high, and its strength is too variable. When 
more is tebe about steel, it may be used in very 
long spans. All the compressive members in de- 
signs 2, 8, and 4 might be made of steel with econ- 
omical results, and its use in them would uire 
no new process of manufacture. Steel eye 
have not yet been made, at least to the knowledge 
of the Author. 


The workmanship of long span bri in the 
United States is generally first class. 1 abutting 
surfaces are planed, bored, or turned. The limit 
of error in links is y, inch, which is attained by 
drilling both holes at the same time on a machine 
whose is of ht iron, ere 
equally mer a ~~ ye bars are pr * 
by rules deriv rom Sa . 
Paper read by C. Shaler Smith, ber of the 
American Society of Civil Engineers, gives the lat- 
est and best practice. Holes ee and 
riveting is done by steam or h power, and 
three hundred rivets per hour is not an unusual 


sus-| | 
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performance. In riveting at the site, the holes 
coe and reamed and dri:led te the 
i neptes bridge -work in the United States 
| has fallen every ee the lower price of iron. 
| The following table gives an approximation to the 
pees rates for American pin-connected bridge 
work : 


' Sere raceme eneasnepeeeoanneae gpa et eg ee ape — 


| 


PRICES PER TON. 





oe American American | eo 
er.can Oe 

Lf nee. Bar Iron. Bridge Work.’ 

| gs: 2s £6 «4 

1870., 6 13 | 15 16 406° Opel 

i871.| 7 1 15°14 38° 2 | | Prices of riveved 

1872,| 916 <1910.- a7 7 =|! lattice plate gir- 

| 1873. | 8 11 i7’ 6 MM 7 { der work £2 

1874; 6 1 33:12 3010 «©6f to £3 less than 

}1875.| 6 2 | 12°4 27 4 | pin-connected 

|} 4:9 7 8 24°11" 
177 4 0 9 10 2016. "4 
_(70 BE CONTINUED). yn} 
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-At the last ordinary monthly meeting of the 
ecutive Committee of this Association, held at | 
the offices, 9 Mount street, Albert square, Man- | 
chester, on uetey. Dec. 7, 1880, the. President, 
Mr. : h en pr saan chair, ro - 
ton etcher, chief e r, presented @ repe 
alluding, a other matters, to the periodical 
indication and Piepection of engines for the past 
year. In this report a return was given of the 
consumption of coal per indicated horse-power 
| hour of all the engines enrolled, the results 
| arranged not under the names of the members, but 
| under their index numbers, which are known 
only by the individual members to whom a 
belong, and not by the general body. This 
will enable one member to compare the economical 
results attained by his ngins with those attained 
others. Also, this table gives the consumption 
of oil and tallow, as well as a description of the 
boilers and engines employed, in to the 
ose driven, which it is thought will prove 
valuable fo: nalysis of this table 


| THE INSPECTION OF ENGINES. 





* ar ee An a es 
shows t the average consumption o: per 
indicated horse-power per hour was 3.66 Ibs. in 
a condensing engines, and 5.88 Ibs. in 
single cylinder condensing engi so that the 
average consumption of fuel in the compound con- 
densing engines under inspection was 62 per cent of 
that of the single cylinder condensing engines. The 
most economical results attained in four engines on 
the compound system, and in four engines on the 
single cylinder system, were as follows: On the 
compound system the results were: In the first 
case, boiler pressure at time of indication 73 lbs. on 
the inch, coal consumption 2.1 Ibs. per indicated 
horse-power per hour. In the second case, boiler 
pressure 81 Ibs,, coal consumption 2.35 Ibs. In the 
third case, pressure 61 Ibs., coal 2.42 Ibs. In the 
fourth case, pressure 78 Ibs., coal 2.6 lbs. On the 
single cylinder system the results were: In the first 
case, boiler pressure at time of indication 43 lbs. 
on the inch, coal consumption 3.24 Ibs. per indi- 
cated horse-power per hour. In the second case, 
boiler pressure 72.5 lbs., coal consumption 3,69 Ibs. 
In the third case, pressure 59 Ibs., coal 3.85 Ibs. 
In the fourth case, pressure 35 Ibs., coal 4.11 Ibs. 
The results reduced to a mean for more ready com- 
ison work out as follows: Compound condens- 
ing er gines, boiler te at time of indication 
73 Ibs., coal per indicated horse-power per hour 
2.37 lbs. Single cylinder condensing 

boiler pressure at time of indication 52 lbs., 

per indicated horse-power per hour 3.72 Ibs. Con- 
sumption of coal in the four compound ensing 
engines 63.7 per cent. of that in the four single 
pplinder condensing engines. 

In the — number <a oa 
engines under inspection the ave 

sure above the atmosphere was 55.88 Ibs. cule 
average mean pressure on pi 19.8 lbs., while 


the ave vacuum in cylinder at end of stroke 
was 11.2 In the single cylinder condensing 
engi the res 


tive pressures were 26.23 Ibs., 
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0 was lbs., so that a 
power of all dhe ‘engines under indication bya 
er nes under 
tle 10 per cent Where thé degres of 
e i , the reduction in power 
that would result from a similar loss of vaiowum 
would still. A full-sized front of a Lan- 
cashire , 7 ft. in diameter in the shell, and 2 
ft. 9 in. in.the furnace tubes, equi with’ fit- 
tings. has been set up museum of 
Se eeent thie le nok pen Smee | - 
tion of the members, and an examination ¢ 
found ul as a guide either in laying down new 
boilers or in remodeling the equipment of old 
ones. 
~+t-+0-<>- 00 Ge 
NOTES. 
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PROPELLING CANAL Boats. 
An inventor thinks he has solved the problem of 
boats in canals and rivers by means of 
ejecting water from the boat. Unlike his prede- 
cessors, he makes use, not of a large pipe, but of a 
great number of tubes with very outlets. 
LONDON SMOKE. 
London expends more than $10, annually 
——— its smoky atmosphere. Mr. W. D. Scott 
a ee cee en eee oe —— 
in ‘actories he can only save 
amount, but give far better fire and light than the 


Londoners have now. 


'; Druze River CURRENTS. 

In parts of Germany it was usual to anchor 
boats in river currents, with large paddle wheels 
to be turned by these currents and used in grind- 
ing cérn, but with this cheap power there was an 
inconvenience in conveying the corn to and from 
the boats. It is now proposed to re-adapt these old 
floating mills for the driving of dynamo-electric. ~ 
machines from which light or power may be 
transmitted to the shore. 


aioe f rs in Vienna, the 
At a recent mee of engineers in na, 
chief engineer of that city gave some — 
of the experiments made on cements for sewers. 
The subterranean currents in Vienna deteriorate 
the passages very rapidly. Brick was first used for 
the bottom, but proved unsatisfactory ; ite 
slabs were equally so as the corners wore off ; con- 
crete gave better results. but ceramic sandstone 
geovel the most suitable of any. 
THE CoLDEsT Day. 

Thursday, the 30th ult., was the coldest day New 
York has known for five years. The thermometer 
recorded 2° below zero at Hudnut’s in the morn- 
ing, and on the Equitable Building the record was 
5° aes -_ = a. m. so suffering was 
caused by the cold. Cars and stages were over- 
crowded, and travel was greatly impeded, In 
Brooklyn and elsewhere around New York the 
thermometer marked several degrees below zero. 

An Enormous RUBBER BELT. 

The contract for supplying the rubber belting to 
be used by the Sead Genie in the world, now 
being erected near Baltimore, has been awarded 
to the Gutta Percha and Rubber Manu 
Com , N. Y. This elevator will require one 
hundred belts. The main — will be 
five feet wide, eight plies in thic and two 
hundred and twelve feet long and will w over 


one anda half tons. This is by many 
pounds the heaviest rubber belt ever made. 


WEAR OF HORSESHOES ON MACADAM. 
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lies, 
street 
ie caulty come 
of sufficient air to dilute it, 
an aeration of the main sewers as to 


; . ern, © 

St. Petersburg, states that’ in the manufacture of 
that the Siemens-Martin in- 
—, better heat and roll more softly than 
ingots containing the same quantity of 


Moreover 


aos i. 
rec liie we eddies the Siemens-Martin plates 


Siemens-Martin ingots con.ain, | the captai 
Bessemer ingots, | when the ni 


neem =—— 


the forward and displaces the center of 
or 30 that, the needle turns at once toward 

right. When the bulb is exposed to a decrease 
of temperature, the needle points toward the left. 
So sensitive is this apparatus to changes of tem- 
perature, it has been necessary, to check its sudden 
tipping over when exposed toa rather high heat 
very quickly, to place two fixed pins at convenient 
points beneath the tube. 


THE MARINER’s CoMPASS. 

In the Royal Library of Paris there is an 
Arabian manuscript, written in 1242, by Bailac 
Kipdjatie, which describes the sea-compass of 
that os as follows: ‘‘We have to notice, 

e 


of the magnet, that 


among ere : 0 
ptains who navigate the Syrian seas, 


to 
are preferable for the above-mentioned purposes. a Eastotul of water, which they shelter from the 


RaPip TRANSIT IN Boston. 


The elevated railway question will again come 
up for consideration before the Massachusetts Leg- 
re at the coming session. The defeat last 
year has seemed to whet the ardor of the project- 
ors of the scheme, and i of one corporation 
three or four will apply for charters. This —_ 
tion is assuming proportions ing to those 
owning real estate on some portions of the 
routes. The experience of New Yorkers in 

he lower part of their city does not tend to in- 
crease the desire of Boston merchants to have their 
stores darkened, and the privacy of their dwellings 
invaded by the curious eyes of passengers. Some 
who own practically useless tracts of real estate in 
the suburbs see in the elevated railway a medium 
by which the value of their estates can be i 


many fold, and naturally enough they are found 
among the advocates of rapid transit. 
MINERAL WOOL PackIna. 
In many cases steam pipes that were wrap) 
with mineral wool (slag wool) have become deeply 
rusted. It was at suspected that the uni 


was the cause of the corrosion of the iron, but a 
careful analysis has shown that there were no sul- 
phur salts, and it is now supposed that the rustin 
was due to the hygroscopic character of the woo! 
The following plan has been contrived for remedy- 
ing the evil: Two parted cast-iron muffs are 
screwed upon the ends and in the middle of each 
tube, which serve as receptacles 
The space between these and the tubes is packed 
tightly with the wool, about five centimeters (1.97 
inch) thick, and the whole is wrapped at various 
with iron wire, so that the enve is bound 
ee te Oe oe oro oo =a 7 
and the wrapping varnished with tar 
then s' ed with a shell of ae ee which 
The ends of the shell are placed in the muffs, and 
those are also coated with tar.—Dingler’s Journal. 


THE LONGEST TUNNEL IN THE WORLD. 
The Joseph cee adit, rc Cena, Eee 
, begun in ished October, is now 
fhe longest tunnel in the world. Its length is 16,588 
the St. Gothard tunnel bein, 


4] 


ion more than 10 miles in length 
valuable information as to the 
of the lodes known in the 
some new ones have been trav- 


' 


i 
; 


‘| 8,987 feet remaining th 


wind by placing it in the interior of the vessel; 
then they drive a needle into a wooden peg or a 
cornstalk, so as to form the shape of a cross, and 
throw it into the basin of water prepared for the 
purpose, on the surface of which it floats. They 
afterward take a loadstone of sufficient size to fill 
the palm of the hand, or even smaller, bring it to 


the surface of the water, give their hands a rotary | 


motion toward the right, so that the needle turns 


pro- | on the water’s surface; they next suddenly and 


quickly withdraw their hands, when the two 

ints of the needle face the north and south. 

hey ae given me ocular Sweeeernere of this 
process during our sea voyage from Syria to Alex- 
andria in the year 640 (1242 A. D.)” The manner 
of communicating magnetism to a needle made to 
float on the water, ‘so as to form the shape of a 
cross,” as* described by the Arab, is worthy of 
notice. There is ic as well as superstition in it. 
Raymond Tully, of Majorca, an ingenious and ec- 
centric man, himself a skillful mariner, in a nauti- 
cal treatise entitled ** Fenix de las Maravillas del 
Orbe,” written in 1286, has furnished proof that it 
was not then unknown to him. He remarks that 
the seamen of his time employed “instruments of 
measurement, sea-charts and the magnetic needle.” 


In Christian Europe the first mention of the use| 


: 


of the magnetic needle occurs in a_ politico-satiri- 
cal m, called “‘ La Bibia,” by Guyot, or Guiot, 
of vence, written in 1190, full 112 years before 
the time of Amalfi, the Neapolitan. 
i m is contained in a curious quarto manu- 
script of the thirteenth century, on vellum, belong- 
ing to the Royal Library at Paris . The author, 
Guiot de Provence, was at the court of the Empe- 
ror Frederic Barbarossa (as mentioned in the poem 
itself), held at Mentz in the year 1181, when the 
Emperor’s two sons were knighted.—Rear Admiral 
Preble—The United Service. 


TEMPERATURE OF DEEP SEA WATERS. 


From a comparison of the results of recent deep- 


sea soundings, it appears that the followi 
just eralizations: 1. The water of the North 
b ic is in its whole mass cooler than that of the 
Atlantic. 2. The water of the South Pacific is, 
down to 4,225 feet, somewhat warmer than that 
of the Atlantic, but below that depth colder. 3. 
The bottom temperatures are generally lower in 


are 


ob- | the Pacific than in the Atlantic at the same depths 


and in the same degree of latitude; but nowhere 


in the Pacific are found such low bottom tempera- | 


tures as in the Antarctic portion of the South At- 
lantic, where temperatures of—0.3° Centigrade to 
—0.6° have been measured. 4. In the western parts 
of the Pacific and the adjoining parts of the East 
Indian Archi the tem 
reaches its minimum at de) between 1,787 and 
e same from this depth to 
the bottom. 

re from 8,937 feet to thé bottom gradually 
though slowly increases. 


GENERAL INTELLIGENCE. 


We solicit and nes nceee i 
Ticats aaa Hone ed tetera hat may be furated os 





these 





ght is so dark as to conceal from view | 
much manganese are | the stars which might direct their course accord- | 
the position of the four cardinal points, take 


his interest- | 


ture of the water | 


In the whole of the Ailantic the tem- | 


29 


works Company, of Omaha, Nebraska, from infringing 
upon their patents. The original specifications were 
drawn in accordance with the Holly system—pumping 
oa into the main*and can only te executed by 
them. 


The capacity of the new St. Joseph (Mo.) Water-works 
for tbrowing fire-streams was tested by the City Coun 
cil onthe 10th inst. The works are built upon the reser- 
voir plan, the reservoir being at an elevation of 310 feet 
above the Missouri river. The pressure is by gravita- 
tion alone, and streams thrown from fire-hydrants in 
ne parts of the city varied from 100 to 175 

eet. 


The sub-committee of the Allegheny (Pa.) Water 
| Committee, accompanied by City Engineer Ehlers and 
| Water Assessor Grier, recently examined the property 

on Henderson's, Nunnery, Observatory and McCreery's 
Hills, and found 395 houses are in need of water. The 
ee proposed for supplying the water is to locate a 

iler-house and pumping-engine on Howard street, at 
Elm street, and pump from the water-main at that 
point to an iron water-tauk, w be located 
on the highest point of Nunnery Hill. It was 
suggested that two tanks be put up—one on Nun- 
nery Hill and the other at a point not so high, the latter 
tank to supply the lower districts. Each tank will have 
a capacity of from eighty to one hundred thousand gal- 
lons. In order to supply the water to the dwelling 
houses about 25,000 feet of pipe, from four to ten inches 
in diameter, will be necessary. The estimated cost is 
put at $30,000, and the annual revenue from water 
rents is estimated at $4,500. The committee adjourned 
to meet on Saturday night, when City Engineer Eblers 
will have the plans and estimates prepared. 


The following items are taken from the Mayor of Bos- 
ton’s message to the City Council: ‘‘ During the past 
year the board of water commissioners has been reor 
ganized. It now consists of the mayor and two citizens 
elected by the city council, and the city engineer is clerk 
of the board. There are now over 1.200,000,000 gal- 
lous of water in the Ludlow reservoir, probably more 
than a year’s supply. and the quatity of the water im- 
proves with each year. For construction there was a 
net expenditure of $8,135. The total cost of the works 
to Dec. 1 was $1,216,847, and the balance in the city 

| treasury, to the credit of the commissioners, was $0158. 
During the year the water mains were extended 
6,650 feet, of which 5,520 feet were on the high 
and 1,130 feet on the low service, which includes 
the transfer of quite an amount of pipe from 
Wason avenue and the line of the Boston and 
Albany railroad to Worthington street, this being the 
principal improvement cf the year. We fitid the re- 
ceipts were $82,931, from which, deducting cash on 
hand and expenses $14,780, leavesa balance of #68,151. 
| This amount has been paid into the treasury toward 
| paying the $82,000 interest on the water bonds, leaving 
a deficiency of $13,848. As the total water rent charged 
| in 1880, exclusive of water used by the city, was only 
$65,702, .with a probable net result of $62,100, from 
which must be deducted $10,000, the cost of mainte- 
nance, we cannot count ona prabable net income for 
1881 of over $54,000. This would leave 828,000 to be 
raised by taxation to meet the interest on the water 
bonds. ere was due the department December 10, 
1879, $18,388, and on the same date, 1880, the amount 
due was only $1,427. The commissioners recommend 
| an appropriation of not less than $10,000 for purposes 
| of construction in extending the high service mains.” 


The Committee on Judiciary (Chicago) held a meeting 
on the Sth, in the city clerk’s office. After vonsidering 
some minor matters, the question of the proj d new 
| water-works came up A\jld. Clark stated that he be- 
| lieved that by the time the new works were built the 
city would be lighted by electricity, and that pumping- 
works in the various parts uf the city would be used to 
furnish the power. The committee agreed with Mr. 
Adams, corporation counsel, that the city had the 
power to construct additional water-works, and re- 
solved bye unanimous vote to report as follows to the 
Council, Monday evening: 
Ordered, that the commirsioner of public works is 
instructed to employ, subject to the approval of the 
Council, an engineer of the highest reputation and char- 
acter, to prepare full plans and specifications for two 
pumping engines, each to have a capacity to raise 18,- 
000,000 American gallons every twenty-four hours 125 
| feet. That upon the acceptance of said plans by the 
Council, the said commissioner of public works is in- 
structed to advertise for thirty days in such of the Chi- 
cago morning papers, and such papers in other cities, as 
| he may deem expedient, spk psa for the erecting of 
| said engi with boilers connections complete, and 
submit proposals to the Council. Upon the 
| aj val en pro by the Council, the commis 
shall advertise for proposals for a sale to 
the city of a site to be occupied by a City Water- 
works on the east bank of the South Branch of the 
| Chicago River, between Polk and Monroe streets, of not 
less than 60,000 square feet. That the said commis- 
| sioner, in connection with the city engineer, after the 
| purchase of said ground, as soon as ble, shall 
connect the pump wells to be constructed thereon with 
the water tunnel ing to the West Side Pumping- 
Works. The said branch tunnel and connections, and 
ings and the erections at said new site, 


red, That the cost of said land, plans, engines, 
| tunnels, and other work authorized by this or- 

der, shall be paid for out of any moneys to the credit of 
the water fund appropriated, 


iF 
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ELECTRICITY. 


A telephone line has been completed between 
Providence and Buston, aan’ Was opened this week. 
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BRIDGES. 


The Chicago, Milwaukee & St. Paul Company are 
building a new iron draw-bricge over the Kinnickinnic 
aioe, — pe 2 oly of : ae oan ee ackvand” e 
will be a first-c with double track, and w fly's to compl it to mak additions to so rap- 
cost in the neighborh of $30,000 or The mak : 

stone piers and abutments are already *anished, and a jes red So » 


add new machinery to enable it to meet 
Monday trains will be run across a temporary struc- reased 
ture, near the old one, until the new one a comistied. seamen ot She bee business. 35. las. beow 


some eee shipments to Texas within the. last 

iF The Corrugated Metal Company, of East Berlin, | and is e more large orders from that state. 
a Conn., which contracted with the city authorities of | the principal unenabate in Towa, a 
innesota and Wisconsin, are now using the 
scrapers oe plows with success. This = 
preparing manufacture a new one 6 

made Saree of steel similar ly 
wheeled scraper, has ome Glnien as shoe 
takes all the wear. This shoe can be * eoulty 
(extra ones being furnished with the scraper w 
sired) by one who ‘can use the hammer, and need 
taken outof the pit for the purpose. It is cone 
with a vail with a swivel for attaching the doubletreed 
so that they can be dumped si like a common 
chain scraper. 


railroad circles as contractors of large experience and 
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time. detain the end of the 
miles west, and will be the ‘future great—” 
The business of the Western Wheel Scraper Company 
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Manchester, N. H., to erect an iron bridge over the | M 
Merrimack River, just north of the Stark Mills, are 
busy in putting up the structure, and the managers 
hope to complete work early in March next. Itisa 
double deck four truss bridge, 1,100 feet long and 40 
feet wide. About 600 tons of iron will be required in 
its construction. It will be ope of the longest and 
i strongest tee in New England. Thecontract price 

is $67,000, e structure is required to connect the 


Ra 
eeteiie 


i 


1. 
main portion of the city with the large track of land 
on thie west side of the river, owned by the Amoskeag 
Company, upon which it is e ted that a very 
——- of tee houses a < other buildings will 
erec within a short time. he company has already | 
sold about forty house lots, each 100 feet deep by : RIVERS AND HARBORS. 


f 
| 
i 


front. The men in the employ uf = government are at; work 

surveying the channel to the river. They have com- 
menced at a point outside of where the can buoy is 
anchored in summer, and will work in toward the 
river’s mouth. Their work outside will take probably 
three weeks, when they will survey the river at the 
points needing improvement, The ber te Roberts’ 
wharf, Bradley’s bar, and pon Dae 's z will be 
removed. —Bay City, Mich., Tribune. 


000 


CANALS. 

Sr. CATHERINES, Canada, Jan. 10.—The work to com 
plete = Serre of iad — Cone. 5 - 
prom opening for na ion ma place 
midsummer next, proceeds a) On Saturday the 
timbers for the guard-lock were started up we 


line, and will at once be level, This will 
of the watering of the lo din levels, and the 


sxisiatdbgibp innit 
RAILROADS. 


It is stated that the North Pacific railroad will be com 
pleted in 1883. 


Nearly $1,000,000 have been raised in St. Louis to 
aid in the construction of the St. Louis & Texas narrow- 
gauge railroad. 


It is said that the Chicago, Milwaukee & St. Paul 
© ceageny will iron the grade between Sioux Falls and 
Dell Rapids, Minn., this spring. 


The contractor for building the Haddonfield & Marl- 
ton Railroad has finally been compelled to succumb to 
the weather and has discharged all his workmen. 


Twelve new passenger coaches have just been pur- 
chased by the Culeage & Northwestern ee One 
is to be placed on each train of the Milwaukee Division. 


The total mileage of railroads terminating at Council | the other locks can be floated to their respective ant 
Bluffs is over 140,000. The recei rts of cattle alone were ae a saey. The contractor . the main bridges is 
124,012 head; sales, 89,760 head; showing an increase iliess okcer nc forward his work, and has now 
of 72,760 head in sales, and 8,764 in shipments. ‘ro tet i a y to be swung. — will at 

The survey for the extension of the Milwaukee & regulating weirs mall owartaren — at eac —s 
Northern Railway to Lake Superior has progressed ths, and for the mooring and snul ain The 
favorably, notwithstanding the inclement weather and chied engineer, Mr. John ey hon? } voor a 
grading, and ironing will commence early in the spring. days giv personal attention $0. the matter sahed i 

The surveys of the lllineis River road, which is the| above, and adheres to his determination to open the | eral 

extension of the I, B. & W., from Pekin to Peoria, | canal at the time promised. 


Illinois, has been completed, and the construction of the 
road is to be camel immediately. The rails, cross- The chief engineer of the Illinois & Michi Canal, 


D. C. Jenne, has completed his estimates of cost. of 
saleae or been purchased, to delivered within the construction of the feeder conn ‘ cting the Ds De <plaines A 
“ . ver w: e canal at a poin' iw -lock at 
The track of the Chatteroi Railway, building from | Summit. He states he found the curtand’ of the river 
Ashland, Ky., to the Peach Orchard coal mines, in Law- | seven and one-half feet above the surface of the water 
rence County, Ky., on the Big Sandy River, reached | in the canal, and the whole lay of the d favor- 
Louisa, Jan. 6, ving accomplished a distance of or for the project. The length would be about 1,000 
thirty-one miles, and eight more miles will take it and the bottom forty feet wide; 
through to its present destination. with a slope of one to and riprapped and 
The Sioux City & Pacific railroad is now crossing on | cut to a depth of three feet et eee the surface of low 
its ice bridge at Bla lair material for 200 miles of new | Water in the river. The total estimate of the work, in- 
track, to be built next season in Nebraska and Dakota, | cluding engineering and the provisional 10 per cent., is 
Of this new track 25 miles will be an extension to Nio- | $9,718 ; the actual estimate, $8,830. He also 
brara. The other 175 miles will be an extension of the | Putting in a bulk-head, at a cost of not more than $2, 
main Elk Horn line toward the Black Hills = ice pees nd pivings aie ene will a ane 
The construction party on the New York & New ground ful 
England Railroad is within three miles of Brewsters, bil will be presented to the sang a —— 2 
N. Y., and the bridge across the Croton is nearly ready g 
for the rails. The 6 per cent. mortgage bonds of the ae eg ts porcedy Fagg fNnns a 
: company, to the amount of $1,000. recently sold at —, 


1001: showing a decided improvement in credit. —s — to make some different disposition 
i GaLvEsTon, Texas, Jan. 8.—A dispatch from Pales- —— eee— 


ae tine, Texas, says: ** The corps of engineersof the Great 
si Northern Railroad are eer aaenene: and will start on NEW PROJECTS. 
Monday ht to make a preliminary survey of the road Leadville is to be connected with Denver by tele- 
from Som to the city of Mexico. The road will be | phone. 
rapidly constructed from San Antonio tothe Rio Grande, | ne Duluth Chamber of Commerce is now itat 


most of which is now under contract.” for a canal to connect Lake Superior and Red 


The Saad the ee meer Sed a SS + The New Orleans & Texas Pacific Railroad Comes 

injunction by t ‘commonwealth of Pennsylvania, an 

tha board of ———- of the Western Penitentiary, to — Mary he ae =< Seta on te 
in 


restrain the Pittsburgh & Western Railroad Company : 
from constructing their railroad through the Peniten- ae vileleue on ‘tae be 


tha roperty, took place in the Pittsburgh Courts, on 
Friday, Jan. 7. A plan showi proposed _ loca- It # stated = a oa ae ee of i. 
tion was submitted by Mr. Emile Low, the company’s eastera ra an mF hrough pezede te 
i chief-engineer. This case excites considerable interest, bmi a er in a oa is La 
ce as it is the first of the kind ever tried in a Pennsylvania | Submit lon de oe Servian governmen 
a | court, Both sides were re we by the best legal |  ®@ great London financia firm. 
AE} talent of the city of Pi A decision will The contracts for building the Balti 
" : rendered in a few days, whichis is easvaae looked for. mn Western ee will be closed this and work 
ee | The track of the Texas & Pacific Railroad is now laid | j Degen Only te rn eens ahi ae eee 
he? (Jan. 1) to section 121, bei te miles west e a cae ee irginia will ee 
zi Worth, and at the east edge of Taylor county, a Senay mile, while there y 
i on an altitude of 2,000 feet above sea level at wo winne 
: The grading is completed 100 miles west to the Staked CaTskILL, N. Y., Jan. 8.—The South Cairo & East 
; Plains (Llano Estacado), sao which, for 100 | Durham Railroad Extension Co of the Catskill 
; miles farther, no grading required.  Grad-| Mountain Railroad was to-day. Judge Os- 
: ing will also be arenerm, Re at El Paso and_| born, Isaac Pruyn, M. B. Mattice, C. H. , A 
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come. east to conan = en a Jones, — _— poe Van 8 
Mountains, so as to have the whole 6 leted Person, m Avery, ; ji 
nuary Da “500 miles ofl F, Gaylord and Joshua Fiero were elected directo 
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January next, The contractors for the 
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